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(57)Abstract: 

PROBLEM TO BE SOLVED: To optimumly decide an electronic 
flashing quantity and to obtain an exposed state most suitable for a 
main object by changing the relative relation of weight values at the 
central part and peripheral region of a screen in accordance with 
non-backlight and backlight states. 

SOLUTION: A switch SW2 for selecting the weight value from either 
one of first and second weight value table 3 and 41 to be supplied 
to a weighing circuit 1 1 is turned on or OFF based on a second 
opening/closing control signal from a microcomputer 16. When an 
automatic flashing mode is selected by a mode button, the first 
weight value table 3 is selected by the switch SW2. On the contrary, 
when a forced flashing mode is selected, the first weight value table 
3 is selected at the time of adjusting exposure. At the time of 
setting the flashing quantity of a stroboscope 5, the second weight 
table 41 is selected and then, the degree of reducing the weight 
value of the peripheral region than that of to the central region in 
the backlight state is made higher than that in the non-backlight 
state. 
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* NOTICES * 

JPO and INPXT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image sensor which carries out photo electric conversion of the incident light, and is 
outputted as an image pick-up signal, and the weighting processing means which carries out weighting 
processing of the intensity level of the image pick-up signal of the central field of an image pick-up 
screen in the bigger amount of weighting than the intensity level of the image pick-up signal of a 
boundary region, A brightness evaluation value detection means to compute the brightness evaluation 
value for brightness evaluation of an image pick-up screen from the intensity level of each field after 
this weighting processing, The electronic "still" camera characterized by strengthening the degree which 
is equipped with the strobe lighting system which emits light with the amount of luminescence with 
which the ullage to the target evaluation value of this brightness evaluation value is compensated, and 
makes small the amount of weighting of said boundary region to the amount of weighting of said central 
field rather than a non-backlight condition in a backlight condition. 

[Claim 2] Said backlight condition and said non-backlight condition are an electronic "still" camera 
according to claim 1 characterized by being chosen with the mode switch which changes by actuation of 
a photography person. 

[Claim 3] It is the electronic "still" camera according to claim 1 characterized by said strobe lighting 
system being in the automatic luminescence mode which will be in a luminescence condition only when 
said brightness evaluation value is less than said target evaluation value in the state of said non- 
backlight by said strobe lighting system being in the compulsive luminescence mode which will be in a 
luminescence condition compulsorily in the state of said backlight. 

[Claim 4] The brightness evaluation value YO acquired in said brightness evaluation value detection 
means in the state of the 1st photography which makes said strobe lighting system a nonluminescent 
condition, The electronic "still" camera according to claim 1 characterized by detecting the brightness 
evaluation value YS acquired in the state of the 2nd photography to which the amount of luminescence 
makes said strobe lighting system a Puri luminescence condition in the amount P of Puri luminescence 
of immobilization, and determining the amount Q of luminescence at the time of this luminescence from 
said both brightness evaluation values YO and YS and the amount P of Puri luminescence. 
[Claim 5] The electronic "still" camera according to claim 1 characterized by making the amount of 
weighting in a boundary region into zero in a backlight condition. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the strobe lighting system of the electronic "still" 

camera for obtaining a still picture. 

[0002] 

[Description of the Prior Art] The strobe lighting system which only a predetermined period is made to 
emit light to a photographic subject, and compensates the insufficient quantity of light with the 
electronic "still" camera which used the CCD imager under the photography environment where the 
illuminance of lighting is low, to it at the time of exposure is indispensable. An example of this strobe 
lighting system is indicated by JP,2-121579,A (H04N5/238). With this conventional technique, a strobe 
lighting system is made into a Puri luminescence condition in the predetermined amount of 
luminescence before this luminescence, the intensity level of the whole image pick-up screen detects the 
photometry data in this Puri luminescence condition from the image pick-up signal from a CCD imager, 
this intensity level is compared with the target intensity level from which the optimal exposure is 
acquired, and the method of determining the amount of luminescence of the strobe lighting system for 
compensating ullage is used. 

[0003] By the way, it faces detecting the intensity level of the whole image pick-up screen, and the main 
photographic subjects which ask for photography in the state of the usual photography are 
overwhelmingly located in the center of a screen in many cases. Then, it is common to succeed in the 
central important photometry which usually attaches greater importance than to the circumference to 
middle of the screen. In order to realize this central important photometry in the above-mentioned 
conventional example, after carrying out weighting processing of the image pick-up signal of middle of 
the screen in the bigger amount of weighting than a surrounding image pick-up signal, it will succeed in 
a central important photometry by averaging the intensity level of the image pick-up signal of the whole 
screen. 

[0004] Moreover, two or more modes which a photography person can choose as arbitration according 
to a photography situation are prepared for the usual strobe lighting system, main photographic subjects 
are that is, like [ when the intensity level obtained by central important photometry as mentioned above 
has not reached a target intensity level ] the sun or a fluorescent lamp the usual automatic luminescence 
mode which judges that it is underexposure and emits light, and around main photographic subjects - 
extraordinary - high - when the brightness light source exists, the compulsive luminescence mode 
in_which a photography person makes a stroboscope emit light compulsorily to arbitration exists in the 
backlight condition whose main photographic subjects are darkly depressed. 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, when the detection approach of an 
intensity level used for evaluation of the image pick-up screen for the decision of the necessity of 
stroboscope luminescence and its amount of luminescence when a strobe lighting system realizes 
automatic luminescence mode and compulsive luminescence mode alternatively is common to both the 
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modes, un-arranging arises. 

[0006] That is, although weighting processing by central importance is performed as mentioned above in 
automatic luminescence mode, and the probability for main photographic subjects to exist in middle of 
the screen makes the amount of weighting of a central field larger than the circumference in 
consideration of a high thing, in consideration of maintaining a certain amount of moderate exposure, 
compared with a center, the amount of weighting of a boundary region is relatively made small, and it 
also leaves it to the photographic subject of a boundary region, and it is not made zero so that it may not 
necessarily ignore. 

[0007] In the state of the backlight for which compulsive luminescence mode is needed on the other 
hand, since the light source.leading to a backlight condition etc. will exist in the field of the 
circumference where main photographic subjects do not exist, the brightness of this boundary region has 
the desirable screen intensity evaluation which eliminated completely and took only middle of the screen 
into consideration. 

[0008] Therefore, if the amount of weighting is set to automatic luminescence modes, in compulsive 
luminescence mode, the brightness of the surrounding light source will also be contained in the object of 
evaluation, and the backlight amendment by stroboscope luminescence will become difficult. 
Conversely, if the amount of weighting is set to compulsive luminescence modes, the brightness of a 
surrounding field will completely be eliminated for evaluation, and un-arranging [ which is referred to as 
that the exposure of the photographic subject of a boundary region is not compensated at all ] will arise. 
[0009] 

[Means for Solving the Problem] A weighting processing means by which this invention carries out 
weighting processing of the intensity level of the image pick-up signal of the central field of an image 
pick-up screen in the bigger amount of weighting than the intensity level of the image pick-up signal of 
a boundary region, A brightness evaluation value detection means to compute the brightness evaluation 
value for brightness evaluation of an image pick-up screen from the intensity level of each field after 
weighting processing, It has the strobe lighting system which emits light with the amount of 
luminescence with which the ullage to the target evaluation value of a brightness evaluation value is 
compensated. It is characterized by strengthening the degree which makes the amount of weighting of a 
boundary region small to a central field rather than a non-backlight condition in a backlight condition. It 
is characterized by for especially a strobe lighting system being in the compulsive luminescence mode 
which will be in a luminescence condition compulsorily in the state of a backlight, and a strobe lighting 
system being in the automatic luminescence mode which will be in a luminescence condition only when 
a brightness evaluation value is less than a target evaluation value in the state of a non-backlight. 
Moreover, the brightness evaluation value Y0 acquired in a brightness evaluation value detection means 
in the state of the 1st photography which makes a strobe lighting system a nonluminescent condition, 
The brightness evaluation value YS which is made into a Puri luminescence condition in the amount P 
of Puri luminescence of immobilization of a strobe lighting system of the amount of luminescence and 
which is acquired in the state of the 2nd photography is detected, and it is characterized by determining 
the amount Q of luminescence at the time of this luminescence from both the brightness evaluation 
values Y0 and YS and the amount P of Puri luminescence. 
[0010] 

[Embodiment of the Invention] Hereafter, one example of this invention is explained according to a 
drawing. Drawing 1 is the block diagram of the electronic "still" camera which is this example 
equipment. 

[001 1] 1 is a CCD imager which carries out photo electric conversion of the light by which incidence is 
carried out through optical system, and is outputted as an image pick-up signal, in the front face of the 
light sensing portion of this CCD imager 1, like drawing 2 , the color filter 30 of R, G, and B in three 
primary colors is arranged in the shape of a mosaic, and R, G, or B is arranged at each light sensing 
portion which constitutes each pixel of the CCD imager 1 corresponding to 1:1. 
[0012] Photo electric conversion of the light which passed the lens is supplied and carried out to the 
light sensing portion of the CCD imager 1 through this color filter, it is accumulated in the exposure 
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period when the obtained charge was set up corresponding to shutter speed, i.e., a charge storage period, 
and is outputted outside. 

[0013] If it explains in full detail more, as shown in drawing 7 , the CCD imager 1 will consist of the 
light sensing portion 82 corresponding to each pixel, the perpendicular transfer register 83 which 
transmits the stored charge of the photo-electric-conversion output in these light sensing portions 
perpendicularly, and the level transfer register 84 which transmits horizontally the charge which has 
been arranged at the termination of these perpendicular transfer registers, and has been transmitted from 
the perpendicular transfer register, and drive control will be carried out with the timing signal outputted 
from a timing generator (TG) 10. The read-out pulse which reads stored charge from a light sensing 
portion 82 to the perpendicular transfer register 83 as a timing signal here, The perpendicular transfer 
pulse which transmits the charge of one line in the perpendicular transfer register 83 at a time 
perpendicularly, The charge in the level transfer register 84 is swept and thrown away into the overflow 
drain of an illustration abbreviation of the photo-electric-conversion output of a light sensing portion in 
the level transfer pulse which it transmits 1 pixel at a time horizontally, and a non-exposing period, i.e., 
a non-charge storage period, and it supposes that it is invalid, sweeps, and throws away, and there is a 
pulse etc. 

[0014] A timing generator 10 controls a charge storage period by sweeping and throwing away and 
controlling the output period of a pulse, in order to realize directed shutter speed in response to the 
below-mentioned shutter speed indication signal. In addition, it sweeps and throws away into this 
appearance and control of the shutter speed by the output control of a pulse is a well-known technique as 
electronic shutter ability. 

[0015] In this way, the sequential output of the stored charge of each pixel in the CCD imager 1 is 
carried out as an image pick-up signal. Here, since the array of a color filter is set up like drawing 2 , if 
G signal which passed through the green color filter of a lower left edge first is outputted after the 
charge storage in the CCD imager 1, a sequential output is carried out with B signal which subsequently 
passed through the blue color filter on the right and the output of a lower limit is completed, 
subsequently the sequential output of the chrominance signal of eye two trains will be carried out in the 
same way from the bottom. 

[0016] 2 is an A/D converter which quantizes serially the image pick-up signal outputted from the CCD 
imager 1, i.e., the chrominance signal corresponding to each color filter, and an A/D-conversion output 
is written in latter RAM7 one by one as image data. 

[0017] The writing to this RAM7 is controlled by the write control signal from a store / read-out control 
circuit 8, and the address is beforehand given to RAM7 for every pixel of the CCD imager 1, and it 
controls the writing of data to memorize in the storage location of the address with which the image 
pick-up signal of each pixel corresponds based on said timing signal from a timing generator 10. In 
addition, in order to judge whether it is data in which pixel in the CCD imager 1, the inputted data are 
reset by said read-out pulse, form the perpendicular counter which counts a perpendicular transfer pulse, 
and the level counter which is reset by the perpendicular transfer pulse and counts a level transfer pulse, 
and become possible by judging a perpendicular and horizontal location by the counted value of each 
counter. 

[0018] In this way, when ejection processing of the stored charge of all the pixels by one exposure of the 
CCD imager 1 is completed, the image data of one chrominance signal of R, G, and B will be 
memorized by RAM7 for every pixel. 

[0019] 3 pixels of the shape of L character in which R, G, and B in the color filter of drawing 2 were 
formed each by one piece when the store of the data of all the pixels to RAM7 was completed — drawing 
3 - like - as 1 block - Bl 1 and B12 - two or more blocks of ... are formed and the image data of R, G, 
and B is read for these the blocks of every by the read-out control signal from a store / read-out control 
circuit 8. In addition, in drawing 3 , the underline is given to the filter of the pixel contained in a block, 1 
block was surrounded as the continuous line, and the boundary of the filter of R, G, and B within this 
block is written with the chain line. 

[0020] 9 is a computing element which creates the color difference data Dr and Db in which the 
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brightness data Dy in which the chrominance-signal data of R, G, and B within the read same block are 
substituted for predetermined operation expression, and luminance-signal level is shown and R-Y, and 
the color-difference-signal level of B-Y are shown, and if the chrominance-signal data of R, G, and B in 
a certain block are set to r, g, and b, operation expression is set up with Dy=3r+6 g+b, Dr=r-g, and 
Db=b-g. 

[0021] In this way, the computed brightness data Dy are inputted into the weighting circuit 1 1 . This 
weighting circuit 1 1 performs weighting processing to the brightness data Dy based on the amount K of 
weighting determined on the amount of 1st weighting amount table 3 or 41 of the 2nd weighting. That 
is, brightness data are multiplied by the amount K of weighting. Here, when it has recognized whether 
the brightness and color difference data which were obtained by the amount tables 3 and 41 of weighting 
being read from RAM7 in response to the read-out address data from a store / read-out control circuit 8, 
and performing a predetermined operation with a computing element 9 are created from the signal of R, 
G, and B of block [ which ], the amount of weighting is determined according to which location of a 
screen has an applicable block. 

[0022] When it explains concretely, furthermore, the amount table 3 of the 1st weighting A screen is 
divided into 256 fields Aij (i, integer of j: 1-1 6) of 16x16. It judges whether the block of the brightness 
and color difference data with which the amount K of weighting is the table set to 1,2, or 3, and is 
outputted from a computing element 9 like drawing 4 is included to which field for every fields of these. 
The field where a block is included becoming clear supplies the amount K of weighting given to this 
field to the weighting circuit 1 1 . 

[0023] Similarly the amount table 41 of the 2nd weighting also divides a screen into 256 fields Aij (i, 
integer of j: 1-16) of 16x16. It is the table on which the amount K of weighting was set to 0, 1, 2, 4, or 6 
like drawing 6 for every fields of these. It judges whether the block of the brightness outputted from a 
computing element 9 like a table 3 and color difference data is included to which field, and if the field 
where a block is included becomes clear, the amount K of weighting given to this field will be supplied 
to the weighting circuit 1 1 . 

[0024] In drawing 4 , by the way, the amount of weighting for every 256 fields 16 fields near [ where 
possibility that main photographic subjects exist is high ] middle of the screen are as large as "3." By 
subsequently, the thing for which it is set to "2", and is small set up with "1" in the remaining fields of 
the outside where possibility is extremely low in 36 surrounding fields of these central fields where 
possibility is a little low, and weighting processing is performed to brightness data with this amount K 
of weighting Though the intensity level of middle of the screen is thought as most important, the central 
important photometry which did not disregard the intensity level of a surrounding field group, either, but 
was fully taken into consideration is attained. 

[0025] On the other hand by drawing 6 , the amount of weighting for every 256 fields It is set up 
remarkably greatly with "6" in four fields near [ high ] the middle of the screen of possibility that main 
photographic subjects exist. Subsequently, it becomes "4" from "6" around these four fields in eight 
fields where possibility that main photographic subjects exist rather than these fields is a little low. 
[ small a little ] Furthermore, it becomes "2" from "4" around these eight fields in 20 a little low fields of 
possibility that main photographic subjects exist rather than these fields. [ small a little ] Furthermore, it 
becomes "1" from "2" around these 20 fields in 20 fields where possibility that main photographic 
subjects exist rather than these fields is a little low. [ small a little ] it is furthermore, conversely like 
[ possibility that main photographic subjects exist around these 20 fields is lowest, and ] a fluorescent 
lamp or the sun at the time of a backlight - extraordinary - high - the remaining fields where 
possibility that the brightness light source exists is high are set up with "0." Here, "0" will have 
eliminated the intensity level in these fields substantially on the occasion of the below-mentioned 
evaluation value calculation in the amount of weighting. 

[0026] It is the switch which SW2 chooses the amount of weighting from which table of the amount 
tables 3 and 41 of the 1st and 2nd weighting, and chooses whether the weighting circuit 1 1 is supplied, 
and closing motion control of this switch SW2 is performed by the 2nd closing motion control signal 
from the below-mentioned microcomputer 16. 
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[0027] 12 is an integrator which crosses total on the whole to a part for calculation, 1 [ i.e., ], screen by 
one screen of the brightness data with which it succeeded in weighting processing in the weighting 
circuit 11, and carries out a digital integral, by total of the amount of weighting to which this integral 
value was further given for every brightness data Dy with the latter computing element 13, division 
process of it is carried out, is normalized, and computes the brightness evaluation value Vy set as the 
evaluation object of exposure adjustment. 

[0028] In addition, the color difference data outputted with brightness data from a computing element 9 
are used for white balance adjustment actuation in the white balance equalization circuit of an 
illustration abbreviation. 

[0029] 16 is based on the brightness evaluation value Vy supplied from a computing element 13. For 
exposure adjustment Control of the charge storage period of the CCD imager 1, Shutter speed is 
specifically determined and it is based on the determined shutter speed. The timing of exposure of the 
CCD imager 1, That is, it is the microcomputer (microcomputer) which directs photography timing, and 
further, this microcomputer performs luminescence control of a stroboscope 5 based on the photography 
command from the release carbon button 14, and said brightness evaluation value Vy, and also performs 
closing motion control of switches SW1 and SW2. 

[0030] 5 is a stroboscope to which only the time amount directed by the luminescence command from a 
microcomputer 16 emits light, the luminescence time amount of this stroboscope determines the amount 
of luminescence, and the amount of luminescence increases, so that luminescence time amount is long. 
[0031] 14 is a release carbon button which directs photography of a still picture to the electronic "still" 
camera which is this example equipment, and a photography command is inputted into a microcomputer 
16 when a user presses this release carbon button 14. 

[0032] It is the storage which 6 is a digital disposal circuit which performs well-known signal 
processing, such as reception, color separation, a gamma correction, and bit reduction, through a switch 
SW1, and outputs the image data memorized by RAM7 by photography after the input of the 
photography command inputted by the release carbon button 14 as still picture information, and 
memorizes the still picture information to which 15 is outputted from a digital disposal circuit 6, for 
example, consists of a flash memory and a memory card. In addition, closing motion is controlled by the 
1st closing motion control signal by which a switch SW1 is outputted from a microcomputer 16. 
[0033] 42 is a mode carbon button which chooses one side in the 2 modes of automatic luminescence 
mode and compulsive luminescence mode by actuation of a user, the selected mode is directed on a 
microcomputer 16 as a mode indication signal, and a microcomputer 16 controls closing motion of the 
switch SW2 by the 2nd closing motion control signal according to this indication signal. When the 
amount table 3 of the 1st weighting is chosen with a switch SW2 when automatic luminescence mode is 
specifically chosen with a mode carbon button, and compulsive luminescence mode is chosen 
conversely, the amount table 3 of the 1st weighting is chosen at the time of exposure adjustment, and the 
amount table 41 of the 2nd weighting is chosen at the time of a setup of the amount of luminescence of a 
stroboscope 5. 

[0034] It is desirable for automatic luminescence mode to mean the mode in which a stroboscope 5 will 
be in a luminescence condition in order to compensate ullage only when it is judged that underexposure 
is not canceled even if it makes shutter speed into the maximum low speed by the below-mentioned 
exposure adjustment actuation here, and to choose this automatic luminescence mode in the state of the 
usual photography. On the other hand, when the main photographic subjects in middle of the screen will 
be in a backlight condition according to the unusual light source of high brightness located on the 
outskirts, compulsive luminescence mode is the mode for backlight amendment which will surely be in 
a luminescence condition, in order to realize the optimal exposure only about main photographic 
subjects. 

[0035] Next, centering on a microcomputer 16, about exposure adjustment of each part, and stroboscope 
luminescence control action, the flow chart of drawing 5 and drawing 8 is made reference, and is 
explained. In addition, it is a flow chart for automatic luminescence modes in drawing 5 , and a flow 
chart for compulsive luminescence modes in drawing 8 , and when a microcomputer 16 performs 
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actuation which met the flow chart of drawing 5 when automatic luminescence mode is chosen with the 
mode carbon button 42, and compulsive luminescence mode is chosen conversely, actuation which met 
the flow chart of drawing 8 is performed. 

[0036] Then, actuation with automatic luminescence mode is explained first. When this automatic 
luminescence mode is chosen, the amount table 3 of the 1st weighting is chosen by the switch SW2 (step 
106), and it shifts to step 108. If it is judged that the user pressed the release carbon button 14 at this step 
108, and the photography command was inputted into the microcomputer 16, a microcomputer 16 will 
start exposure adjustment actuation first. That is, a shutter speed indication signal is supplied to a timing 
generator 10 so that shutter speed may be initialized as a middle rate at 1 / 250 seconds (step 90), and in 
response to this indication signal, a timing generator 10 controls the output period through which it 
passes CCD imager 1 so that a charge storage period may become 1 / 250 seconds and which it sweeps 
and throws away and is a pulse. Subsequently, in order to repeat three exposure adjustments, Variable N 
is initialized to "1" (step 91), and it succeeds in the 1st exposure at the shutter speed for 1 / 250 seconds 
(step 92). 

[0037] The image pick-up signal by this exposure is written in RAM7 through A/D converter 2. 
Furthermore, brightness data and both color difference data are computed by being read from RAM7 to 
a computing element 9. Weighting processing is carried out in the amount K of weighting in which only 
the brightness data Dy are set as the table 3 in the weighting circuit 11. After being changed into the 
brightness data of central importance, the brightness evaluation value Vy which carried out the digital 
integral of the brightness data for one screen with the integrator 12, carried out division process by total 
of the total amount of weighting further, and took central importance into consideration is computed 
(step 93). Furthermore, the acquired brightness evaluation value Vy is compared with the target 
evaluation value Yt which should be acquired by the optimal exposure, and shutter speed is re(step 96) 
set up so that the brightness evaluation value Vy may be in agreement with the target evaluation value 
Yt. 

[0038] Specifically, the multiplication of the ratio of Yt/Vy is carried out to the present shutter speed as 
a shutter speed for next exposure. For example, if a brightness evaluation value is [ a target evaluation 
value ] "100" in "50", shutter speed will be reset as the low speed for present 1 / 250 seconds to 1 / 125 
seconds noting that brightness has only the one half of an optimum state. 
[0039] Next, with a microcomputer 16, it judges whether exposure for exposure adjustment was 
performed 3 times (step 94), and if it is less than 3 times, Variable N will be incremented (step 95). 
[0040] Furthermore, it judges that it is a low speed from 1/30 seconds (step 100), and rather than 1 / 30 
seconds, when the shutter speed for next exposure set up at step 96 is a low speed, it fixes to 1 / 30 
seconds (step 101). in the electronic "still" camera of this example equipment, the maximum low-speed 
values of shutter speed are 1 / 30 seconds, and processing at these steps 100 and 101 is not made to a 
low speed in fact than this maximum low-speed value -- taking into consideration — exposure 
adjustment — on the way — when it will come out, and would be set as the low speed rather than this 
maximum low-speed value and it is determined by count, it is going to fix to the maximum low-speed 
value compulsorily. 

[0041] Next, it returns to step 92, a series of actuation is repeated, the 3rd shutter speed for exposure is 
set up by 2nd exposure, and the 4th shutter speed for exposure is set up by 3rd exposure. In this way, it 
shifts to step 97 from step 94, and luminescence of a stroboscope performs judgment actuation of being 
the need noting that exposure adjustment will be completed, if exposure adjustment in three screens is 
repeated. 

[0042] The shutter speed for next time, i.e., the 4th exposure, finally set up at step 96 as this judgment 
actuation From 1/30 seconds which is the maximum low-speed value of the shutter speed which the 
electronic "still" camera of this example permits, in a low speed Namely, it judges whether unless it 
makes a charge storage period longer than 1/30 second at the time of exposure of the next time after the 
completion of exposure adjustment, the target evaluation value Yt is reached (step 97). When judged 
with it being more nearly high-speed than 1/30 second, it is judged as stroboscope luminescence 
needlessness only by exposure adjustment at the time of next exposure noting that the optimal exposure 
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is realizable. On the other hand, when a low speed, i.e., a charge storage period, was not made longer 
from 1/30 seconds than 1/30 second and it is judged with the ability of the optimal exposure not to be 
acquired, it moves from it to the stroboscope luminescence control action after step 50 noting that 
stroboscope luminescence is indispensable. 

[0043] a judgment at step 97 - stroboscope luminescence - the exposure by the shutter speed which can 
realize the optimal exposure which it shifted to step 162 and exposure was started when it was judged 
that it was unnecessary, and was set up at step 96 — ending (step 163) — the acquired image pick-up 
signal is memorized by the record medium 15 as image data via a digital disposal circuit 6 (step 65). In 
addition, when it is judged at step 97 that stroboscope luminescence is unnecessary, the input to the 
digital disposal circuit 6 of the image pick-up signal by exposure at steps 162-163 is attained by emitting 
the closing motion control signal which makes a switch SW1 an open condition from the next exposure 
after three exposure for exposure adjustment to the timing after fixed time amount. 
[0044] On the other hand, in stroboscope luminescence control action, a shutter speed indication signal 
is outputted so that the shutter speed at the time of next exposure may be first fixed to 1 / 30 seconds 
which is the maximum low-speed value (step 50), and the brightness evaluation value expected to be 
obtained by exposure by the shutter speed in these 1/30 seconds subsequently is computed as the 1st 
evaluation value Y0 (step 53). That is, it is computed by using the operation expression of 1st evaluation 
value Y=[ 0] {(1 / 30 seconds) /(shutter speed used for last, at i.e., time of the 3rd exposure)} x 
(brightness evaluation value Vy acquired by the 3rd exposure). In addition, the shutter speed used at the 
time of the 3rd exposure is kept before the setup of the shutter speed for the 4th exposure at step 96 by 
the memory in a microcomputer 16. 

[0045] In this way, if the 1st evaluation value Y0 whose shutter speed is a brightness evaluation value in 
1/30 seconds can be found, the difference of the target evaluation value Yt and the 1st evaluation value 
Y0 will be computed as ullage U of brightness at step 55, and as it has been 1 / 1500 seconds about 
shutter speed further, a shutter speed indication signal will be supplied to a timing generator 10 (step 
56). The effect on the image pick-up signal according [ shutter speed ] to a part for 1 / outside Mitsunari 
in which it is photographic subject light in other words for 1500 seconds when a charge storage period is 
remarkable and short, 1 / 1500 seconds, and becomes very small here. 

[0046] Subsequently, the CCD imager 1 starts exposure at the shutter speed in these 1 / 1500 seconds 
like step 160. On the other hand, like the output of a shutter speed indication signal, a microcomputer 16 
emits the stroboscope luminescence command for Puri luminescence to a stroboscope 5, and a 
stroboscope 5 will be in the luminescence condition that luminescence time amount is determined that 
the amount of luminescence is beforehand set to P during exposure of the CCD imager 1, if the 
luminescence command for this Puri luminescence is received (step 57). In addition, this luminescence 
condition is called the Puri luminescence condition in which it succeeds preparatorily before this below- 
mentioned luminescence. 

[0047] in this way, a Puri luminescence condition — the CCD imager 1 - exposure by the shutter speed 
for 1 / 1500 seconds — ending (step 58) - the acquired image pick-up signal is written in RAM7. 
Subsequently, weighting processing of central importance is performed like the above-mentioned 
nonluminescent condition, the brightness evaluation value Vy at the time of Puri luminescence is 
computed with a computing element 13, a microcomputer 16 is supplied (step 59), and the brightness 
evaluation value Vy at the time of this Puri luminescence is dealt with as the 2nd evaluation value YS 
with a microcomputer 16 (step 60). 

[0048] Subsequently, with a microcomputer 16, the amount Q of luminescence at the time of this 
luminescence of a stroboscope is computed by the operation expression of Q=(U/YS) xP (step 61). If 
this formula is explained, in order to compensate an insufficiency with carrying out division process of 
the ullage U of brightness with the 2nd evaluation value YS which is a brightness evaluation value at the 
time of Puri luminescence, it judges what time of the evaluation value acquired by one Puri 
luminescence is required, and, finally the amount Q of these luminescence is computed by multiplying 
this scale factor by the amount of luminescence at the time of Puri luminescence further. Since shutter 
speed is set as very short time amount, such as 1 / 1500 seconds, here at the time of Puri luminescence, 
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it can approximate, if the 2nd evaluation value YS itself is dependent only on luminescence of a 
stroboscope, and the effect of [ for outside Mitsunari ] can be eliminated to calculation of the amount of 
these luminescence, and especially fluctuation of the brightness by the flicker does not become a 
problem, either. 

[0049] A microcomputer 16 outputs the shutter speed indication signal which sets shutter speed as a 
timing generator 10 at 1 / 30 seconds with calculation of this charge storage period (step 62). 
[0050] In this way, if the decision of the amount Q of these luminescence of a stroboscope 5 and a setup 
of shutter speed are completed, the CCD imager 1 will start the exposure for this exposure (step 161). 
On the other hand, a microcomputer 16 outputs the luminescence command for this luminescence to a 
stroboscope 5, and if a stroboscope 5 receives this command, only the luminescence time amount 
equivalent to the amount Q of luminescence determined at step 61 will emit light during exposure of the 
CCD imager 1 (step 63). 

[0051] in this way, exposure by the shutter speed for 1/30 seconds to which the CCD imager 1 was set 
at step 62 in the state of this luminescence ~ ending (step 64) - the acquired image pick-up signal is 
written in RAM7. Moreover, a microcomputer 16 will emit the closing motion control signal for closing 
the switch SW1 which was maintaining the open condition so far after predetermined time from 
exposure initiation at step 161, when it is judged at step 97 that stroboscope luminescence is required, 
and a switch SW1 will be in a closed state according to this. Since it was set as the time amount taken to 
write in these signals completely by RAM7, after the image pick-up signal accompanying this 
luminescence in said predetermined time was outputted from the CCD imager 1 here, and a digital 
disposal circuit 6 read and carries out signal processing only of the image pick-up signal acquired by 
exposure of step 64 to it from RAM7, it will memorize to a storage 15 (step 65). 
[0052] As mentioned above, in automatic luminescence mode, since some amount of weighting is also 
given to the boundary region on the occasion of calculation of a brightness evaluation value while on the 
assumption that a central important photometry, the brightness of a boundary region is also taken into 
consideration and the suitable exposure also for the photographic subject located in a boundary region 
becomes the decision of the necessity of stroboscope luminescence, and the amount of luminescence at 
the time of this luminescence is easy to be maintained. 

[0053] Next, actuation with compulsive luminescence mode is explained along with the flow chart of 
drawing 8 . In addition, the same sign is attached about the same part as drawing 5 , and explanation is 
omitted. 

[0054] When compulsive luminescence mode is chosen with the mode carbon button 42, a switch SW2 
will choose the amount table 3 of the 1st weighting as the exposure adjustment performed previously 
(step 130), and the amount of weighting of a table 3 will be used on the occasion of calculation of the 
brightness evaluation value in the time of exposure adjustment with this compulsive luminescence 
mode. 

[0055] Subsequently, if the release carbon button 14 is pressed, after performing exposure adjustment on 
three screens from step 90 to step 101, it shifts to step 170. In addition, in this compulsive luminescence 
mode, the judgment 97 of the necessity of stroboscope luminescence with the above-mentioned 
automatic luminescence mode, i.e., a step, is deleted. 

[0056] At step 170, the shutter speed finally set up at step 96 by exposure evaluation of 3 screen eye 
judges that it is a low speed from 1 / 30 seconds, and, in the case of a low speed, is compulsorily fixed 
rather than 1 / 30 seconds at 1 / 30 seconds (step 50). In this way, although the shutter speed with which 
this exposure was equipped at step 96 or step 50 will be set up, in order to realize shutter speed only for 
Puri luminescence performed succeedingly, the once set-up shutter speed for this exposure is once kept 
by the memory built in the microcomputer 16, and shunts in it (step 171). 

[0057] Subsequently, although the amount setting-operation of luminescence which sets up the amount 
of luminescence of a stroboscope will be started, in advance of this amount setting-operation of 
luminescence, the 2nd closing motion control signal switches a switch SW2 to the amount table 41 side 
of the 2nd weighting (step 172). Therefore, the table 41 only in consideration of the center of a screen is 
used for calculation of the brightness evaluation value of the screen after this. 
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[0058] Next, after shutter speed computes the 1st evaluation value Y0 in 1 / 30 seconds at step 53 based 
on the brightness evaluation value previously computed at the end at step 93 It succeeds in the 
comparison with this 1st evaluation value Y0 and the target evaluation value Yt (step 1 10). In Yt>Y0 
Even if it makes shutter speed into the maximum low-speed value, it shifts to step 55 and performs 
decision actuation of the amount of these luminescence noting that its stroboscope luminescence is 
indispensable, since a brightness evaluation value does not reach the target evaluation value Yt. 
[0059] On the other hand, when Yt<=Y0 is judged at step 1 10, in after that the exposure adjustment 
performed previously estimates [ screen ], it is recognized as the main photographic subjects of middle 
of the screen having the exposure of enough, and after fixing to the minimum amount Pmin of 
luminescence which was able to determine the amount of stroboscope luminescence beforehand at step 
120, it shifts to step 173. 

[0060] Although calculation of the brightness evaluation value Vy in a Puri luminescence condition is 
performed at step 59 like the above-mentioned automatic luminescence mode on the occasion of 
decision actuation of the amount of these luminescence after step 55 Since it changes to a table 3 as an 
amount table of weighting at the time of this calculation and the table 41 is chosen The screen evaluation 
at the time of Puri luminescence will pay its attention only to the main photographic subjects which 
disregard a surrounding photographic subject and exist in the center, and serves as the amount of 
luminescence as which the amount of these luminescence computed at step 61 based on this brightness 
evaluation value also considered only the central field. 

[0061] In this way, the shutter speed for this luminescence previously kept at step 171 by step 173 when 
the amount of these luminescence was determined is returned from memory. A shutter speed indication 
signal is supplied to a timing generator 10 so that this shutter speed may be maintained. In the amount Q 
of these luminescence which this exposure was performed at this shutter speed (step 161), and was 
determined at step 61 during this the exposure of this Or it succeeds in this luminescence of a 
stroboscope 5 in the amount Pmin of these luminescence determined at step 120 (step 63), and the image 
data obtained after exposure termination is memorized by the storage (step 65). 
[0062] In addition, the amount Pmin of these luminescence is set as the minimum amount of 
luminescence of extent which enables the rise of some brightness to main photographic subjects in 
consideration of the photography person having dared choose compulsive luminescence mode, although 
the underexposure to main photographic subjects is already canceled by exposure adjustment. 
[0063] As mentioned above, performing brightness evaluation of a screen using the amount table 3 of 
the 1st weighting about exposure adjustment actuation, and thinking the photographic subject of middle 
of the screen as important in compulsive luminescence mode It is set up so that exposure moderate also 
about the photographic subject of a boundary region can be obtained by carrying out exposure 
adjustment also in consideration of a boundary region. Even if it performs this exposure adjustment, 
when underexposure arises, perform screen intensity evaluation which used the amount table 41 of the 
2nd weighting, and paid its attention only to the central field, and the light source located in a boundary 
region is eliminated for screen evaluation. The underexposure only about the main photographic subjects 
of a central field is compensated, and backlight amendment is attained. 

[0064] Although the brightness data by which a digital integral is carried out were used as the data in a 
whole block on the occasion of calculation of a brightness evaluation value in said example, in other 
words, the thing to which the processing time is taken into consideration and a horizontal and a 
perpendicular direction set the 1 -block specific data in 10 blocks as the object of a digital integral and 
for which a brightness evaluation value may be computed by thinning out a block cannot be 
overemphasized. 

[0065] Moreover, it is also possible to process each function of the amount table 3 of weighting, the 
weighting circuit 11, computing elements 9 and 13, an integrator 12, and a digital disposal circuit 6 by 
software with a single microcomputer in addition to the function of a microcomputer 16. 
[0066] Moreover, although a gone up part of the brightness evaluation value accompanying Puri 
luminescence was computed over 1 / 1500 seconds for shutter speed in said example in step 56 Since 
not the thing limited to especially 1 / 1500 seconds but the luminescence time amount of the stroboscope 
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5 at the time of Puri luminescence is usually about dozens of microseconds The conditions of being 
longer than this luminescence time amount are satisfied, and that what is necessary is just the time 
amount of extent which can moreover suppress the effect of [ for outside Mitsunari ] small enough, even 
if it is 1 / 2000 seconds, and 5000 1 /seconds, the same effectiveness is acquired. 

[0067] If similarly it is set as much as possible as a low speed in order not to be limited to this speed and 
to obtain sufficient exposure although a photograph is taken over 1/30 seconds for shutter speed in 
steps 50 and 62, it will be satisfactory as for 1 / 29 etc. seconds, for example. 
[0068] 

[Effect of the Invention] Since the relative relation of the amount of weighting in middle of the screen 
and a boundary region is changed in the state of a non-backlight condition and a backlight like **** 
according to this invention, the decision of the optimal amount of stroboscope luminescence according 
to each condition is attained. Namely, since the amount of weighting is set up so that it may take into 
consideration a little, without also disregarding a surrounding field though the field of middle of the 
screen is thought as important in the state of a non-backlight By succeeding in stroboscope 
luminescence also in consideration of the photographic subject in a surrounding field, thinking only the 
field of middle of the screen as important in the state of a backlight conversely, and eliminating the 
effect of a surrounding field It is possible to consider as the optimal exposure for the main photographic 
subjects located in middle of the screen except for the effect of the factor which appears backlight 
conditions, such as the light source in a boundary region. 

[0069] Moreover, since Puri luminescence of the stroboscope is carried out before this luminescence and 
the ullage of exposure can be determined from the image pick-up signal of an image sensor, the special 
sensor for a photometry is made as it is unnecessary. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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htitzmg. uovifi^wm&^Mzm lt v 

[000 5] 

[^^jB^tiaki-SISS] ±akOi3t=.-xhn 

ifegtcpn l r <ommmm<Dmsizm\< ^htihwg. 

[0006] ip*>. iwffe^- K-ciiiaificoj: a 

mm^z^E-ttmm^^z t z^&lx^&m® 
comx-tttf&zmiii* o i>±% < Loot. mmmmcD 
ffiMMzi>&&n&<nmm&&ftm&zm&z j £2>z\b 

[0007] mm$&t*- FWimb 
mxa. ^m^foWttL^mmcommzmytim 

<n^h%&ftmmifilfte*&Zbl,ztf:&<7)X\ icoiS 

®.M®cvmmz^£i,zfflmLxwm*#:co&.$:mm.Ltz 
[ o o o 8 ] fto t . «*fttt»* auifue*- Kfflt 

[00 0 9] 
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s»«fffiW8tas¥8k . flpaaffwa^BSSFfittcw 

if*. . LT«a««a«*ft«**/h3 < 

p tcx r y fg«®k -r sss 2 »»«jbt» 

k£#!8kt-&. 
[0 0 10] 

[00113 i «3te^»*«'r 7J»s^43e*3teiBaft 

LTJWWt^kL-ca*r*CCD-f^-^T»9, 
i^CCDW^ — l^g3tgPOpffi«i. EI2<7)J: 

tCffiBISfU CCD>M-$^lC0*B**»flM-4# 

[0012] uyx&m&LtiffiZzco&yjfrf&m 

oTC C D>f ^f- v> 1 c^3fcgPfc:«i£$*vC3£^8l 
Six. »<5>#ut«ffir*<^^ v *Afcr- b'lc*fJSLTfS5£ 

[0013] ctop^ri.t. H7fc*^-j:a(cccp 

ii-r^Si£tejMU-^X^8 3i:, ^ft^MfSMl^ 

x ? ^^cies $ timmmmu : jx ?frt>m.mztix 

fr^f&iQ. j'^y/'yi^l/-? (TG) 10*>A.ai 
•C\ *-f 5y^fi-^tLT(i^3ta58 2*^aEteiHU 
filKi* u- ^ 8 3 pyrMffi £ 1 WoSit^r^t 

mtt h mwMm; vvx t . tk^KjM u ^ * 8 4 1*10 



[0014] ?A 5 'y'x^l/-? 1 0(i. f&i&Oi' 

fctf * ttT'WJftafti^jMWC <fc 6 5"* y 
iSlilfyt >y *«tfik LTJS*n«08frc&4 . 
['0015] i 3 LtCCD^^-^>lTO#iS^ 

fe7 4}\s??>mwi^2<?)£oizm.%.ztix^&<7)x. 

CCD^ 1 T<7)^«W^fce^JfcSTffiW*i 

feofe7-f/p**efcGg##iB*s*u owe, 
<ioaj**%T-f * k , ^tt*» h 2 w aoee^H 

[00 16] 2t4CCD4*— j^lfr&ifcfcSftjfciR 

-ftr*. A/ D 0 . A/ D saaawj «±H«X- 

^ t LTf^ScOR AM 7 £JBft*& iiiitS . 
[0017] dcr>RAM7^cO*3i^{4*3i/i^ti!*lJffll 

tns& 8 3&»/5> commmmmz xvmwzti. ccd^^ 

1 (7)#ffiStttCR AM 7 l/^^f*!)#4§ 

M«f«. ft. A^J^iTJt-f-^^CCD-f^-^Vl 
UVUXIZ* 0 U -fe -y h SlttKiM^V^?:* 
■y hSil*mS3«/t;^**^^hf i*^^^* 

istt. &*^>?n*^i/hmz£y)mwBi.Tf*.^--jj&\ 

[0018] I? UCCD'f/-y> 1<731 HJcOSS* 

#HS»K:R. G. Bc^v-ifix^o-feft^li^x— ^ 
*5RAM7 fc!Eti£il.£ i k tC*4 . 
[0019] RAM 7^1^<0f-^<Dia*^7 
■r^k. !22<7)€l7^;U^«4'^R. G, B3&*#H1"C 
»«3 L^sffcD 3 H*$: H 3 coi 3 fc 1 7'a >y ^ k 
LT. B 1 1, B 1 2 • • • OSER^av^*^ 

Z.ixt><D7u>y?mzR^ G s BiOM^-^^'M^ttl 

-< ^^C(i7V^-7^ >-£ftLT*3 0 N 1 7'n >y 
^SrHISlTH^. diOyo-y^rttfOR, G, BcoyjjU 

[0020] 9ttK*ffi$*utH— yn^r^rtOR.. 

g , b cD&m^T- ^ *mz<rm%i&zKx Lxmmm 

#l^^^-r»Jgx— ?Dy , S.VR-Y, B-Y<50 
feUff^-l^^/l^^^fellf--^ D r . D b £ftf&^$> 
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-*£r. g H bb-Thk* «JI«KiDy = 3 r + 6g 
+ b s Dr = r-g, D b = b - g b&feZtlX^&. 

m i m^-mm^r-y'iu 3$>&\, mm 2 mz-tti-r&^r- 
-^SrgttT. RAM7*»fea»a5snraw»9fc:T 

vvftu^'u-y^R. G N B^«-5f-;fr>£>ffr£3 

[0022] 5ec^f«ftK»^-r * t , ss 1 

^-7>3(i» HffiSr 1 6 X 1 6(7)2 5 6ffl<7)fg*SA i 
j ( i , j : 1~16««S) tzWMLT. Ztlt>V>m 

mmzm4cDXoizm^mfMKtn, 2, 3«o^-ftL 

*HZi&mZtlti7—7Jl>?h 0 , «®S 9 j&»&ai:*j ?*i 
aflMiatfftSS-r-^rn -y ^36«^-m<JDfB«t: , *4 

[0023] fflSMC. I2lA#(ttf-7';l'4 1 t , 
BiSSr 16X16C025 6flfcD«i^A i j ( i » j : 1 
~1 6^S^c) £4HWLT, £*i6<0««lSfc:El6<0J: 
dKfi^tttfSK^O, 1, 2. 4. 6tf>Wfiu&»fc:K 

ip^&ij^tihnsaa/^MT-^^u -y ? a^-m 
fc s mm.mz^z.tztitinx-nifmKz 

[ 0 0 2 4 ] k £ >>T\ 04 2 5 6 1BDfflIti«?> 

**wt»4, ^ss^foWf-flrt- 4"rtgtt*«i*v ^ais 

+*ftifi<0 1 6««# r 3 j < , Kv'^itife^ 

+*ffi«<oja ia<o j K>"Brifitt<!o«v^3 em®x r 2 j t 

■SrO. "STiltt^S^ffiv^Hai^O^^-Cli r l j 

mam L%ifit> i> mmcr>mmmcr>%t&iy^ i>m 

[0025] — ^r, H6T1i, 2 5 6J1 <7)fIi$$&oftfc 
tti&<7)4m®T' T6j fc»L<**<»jeS*l., ifcwc 

§v> r 4j t**). mi>zztit>v>8mm<7)fflmx'ztit> 

com®*. <o i>^W£fcfi^tt&^&&n*&rt&^2 
ommx- r 4 j «fcOt-€rF/hSv^ r 2j k$r*K 5St=i 



ft£><7)2 Offii&^fflT^ti^MitU 0 1>£S&R&* 
iftFttt^imifi*^^2 0lB&V: r 2 j J: D^F 

Mi^Wi^mtcwmzTmrnzcftmittTz^im 

&mW)erffl&& r 0j kSMLxm. zzx\ a 
X-mmtt r o j k v > 3 £ £ li, 4»-<o««"C<o«MI 

[0026] sw2ii misz>'m2a^tttfi7 : —y 
a>i 6t^<nm2mm&mimkz£<o9mzti&. 

[0027] 1 2ti**#*tEIIS 1 1 CtfMTOI 

[0028] i^. m%%&9 x'omwl?-? tmz&xz 
tLt&ftf—rte. m^mnw^^xsmmmzx 

[0029] i6 1 3 j: rtmtezti&mmtm 
mv y izM^xmta^&^tzMzccD^ x— ^> 1 

o*^TCCD-<^-y>l<7)S^>fSy/, ID*>ffi 
^6<0ttH»»^&t^iirffifl«IFfii«v y l-ICX hn** 
[0030] 5^^ r?yi bfrhcrmatn^ilzZ. Oft 

[0031] i A\t^mmmm.xhhmFt^)Vi]^ 

ylzffikmntgmzm^-t&UV-Xtffyxfo*). - 

[0 03 2 3 6msV-X#?yi4izJ:*)AJlZti& 
fmfe^oxirt&nm&lzi. 0 RAM 7 fcEttSJiftB 

tf>-?w<jERtfm^E.im<?)® %wm^>um txm 
±mm®b Lxftjj^r&m^'wmM&x'b') . 1 5t±fi 
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liiJ} S ti&m 1 IB MMflHWfz J: 0 BHjWWII s it * . 
[ 0 0 3 3 ] 4 2 «{effl#«0»ff(C± 0 BHflfc**- K 
- SBMUJfct- H «D 2 K <7)-^5rMJK-ri» H # 
WSiiftt-H^-HJKifJ: LT 

lc£bTfll2HMMtlfflt*£J:&.X<f 7fSW2«lffl 

-■VWmtR.ZtvfcMfetza. X4 >yf-SW2fc:J:0*l 

fi^witi^-y^ 3 ^ss? l . ifitcaiisijffi*^- h** 

3 £ jfflft t s x h o # 5 tclB 2 M 

*fttt*r-7VP4 1 SriltR-fft* 
[0 0 34] i.IT\ Hktt, ftJficOUffi 

* ft ±s^* jwaiawaii?- ft m^nmm^wm 
lEfflco^-K-e&ft. 

[0035] ifcfcv-* 3^16 £4"l>£: LT#gP<OStHi 
ilSW h o tflBft&Wi&tf^ov ^T , H 5 
<o:7n-^-b£#K^LTffcBJi-fft ; . H, H5«e 

Kfflco 7n-f^-btJi^ ^-^^^^4 2 lei 

V 1 6 «H 5 <0 7 o - f-v - h (= m-i ttff 2: Slfi 1 L . 

[0036] *zx\ irittSKt^e- hwiwco 
v vc ui ft . ioa - f jwks? $ tix v ^ ft % 

£4C1±. X^f-y^SW2tCJ: ■3*1**W**7 S — :/>P 
3#jMiR£*l Uf77"l 0 6) , XT--yri0 8(Cf# 
fir f ft . :«0Xf7710 8 fcf fiOT##V U -Xtf? 
^ 1 4 Srffffi LT7-{3yi6 ^«i*Jg^**A7J £ ii£ 
fc«r$ixft^ ^3^1 6{i£-f^aJlSSIS#&l?H 
BP*>^-f >y*xe-K£«tt§03LKi: LT 1/ 
2 5 0 9 teWHS&fef Siat^-fSV/yx^l/-^ 
10C^7 ?X b- Ft&jj*{g^*«te LT ( X-r 7 7' 
9 0), Z<7)f&jkm^Z%tfX?4 5 Xy'yi+l/-^ 
1 0 ( HSffimfflRft* 1/250 ^£3: ft J; 5 tec C D 

■4 i^»*^w*om;&fflm*iiMw- 

ft. <Jcv^*ffiilW*3 7U-A|l"9S-f-*K:S9RN*' 
r 1 j tzWfflML (Xtv79 1 ) . 1/2 5 0^ 
is* y F X 1 IhI BcomifttfikZ ft. ft ( Xt^ 7 ~T 

92) . 

[0037] icOMCi A/D^g&l 
2£*8TRAM7fc:»&ii**U ICRAM7*^SI 



»9 ta*aiSitTiwc7 f -^avp5fy67 s -^3& t »aj 

77P 3 $ tLX H ft fi^-WtSK 

»1 2t:T iWffiftnMSgy-'-fZ'fi S^/M*#U 

jz^mnnimcomaizi lt 

*LJt«ffiiFfif«[Vy*Ji:iiJ-f4 Uf7793).I 

mmmy 1 gtr ft i a (cs^-r *x\£— v zwcfc l 

il-r (Xf779 6) . 

[0038] ftfWtti:, ^@<?)SjEffl(Oyt y ^^.b' 
-Hi: LTISfi 1 ^^^ >y ^Xt- HtCY t/Vy 0Dj±$r 

sjscr*. mumimmmtf r 5 0 j ?simMu> 

r 1 0 0 j X'htlii , »JK^^M^ffiO^L*^V^ 
" tt^-r-y^Xf-KSr3Sfi : oi/'2 50^1/1 
2 5»«0fi]aKiftSLBW. 

[0039] <?:(C-7-f 3> 1 6T'(±. SffilSSfflCOS^ 

4 ) N 3 ®5mX't>tUi$fflLN* A y ? U ^ V ft 
(Xf779 5) . 

[0040] 55t. Xf779 6 XWt&.%tlti&M<7m 

<7)¥'MSrfi : vv(xf--y7°l 00) . l/3 0»J:Hfi 
3£T'&ft*£t{±l/3 6f^H5^ft (XfyTlO 
1 ) «I(0X7 1 'y7' , l 0 0,10 iT-^a(i, 
MSi«lfXf;i/* ^ylzii^X, yf^xt-H 
OSMfitf 1/30 0 . Hlgfc(±i ^fiffiilffi 

tcJ0T"?)ft„ 

[004 1]<J;t. Xf7 79 2HI^t, — a^Kl^ 

7^Xt-KJ|^L, 3 0gc?)S^CJ:O4|Il@<OSI 
ytmnisv -y ^Xb°- H*S5&T&.- i d LT 3 WIST 

nsm&mtm k> jes fift t 'masBK^T l^ t l 

T, ^T7r94H^f7r9 7lZ&ftL. Xho^ 
[0042] -IWWSiiJf^i: LT(i, Xr--yT96tCT 

yt -y>X b- HcOfkffijWrc* ft 1/3 O^J: OfiiS 

*\ wiim&m^Tikn&mnmft&izwffiWfflm 

* 1 / 3 0 & i "5 1 * < L=5rv^i: gmfFffffi Y t Wi?iJ 
Il^rV^^^L (Xf779 7) , l/3 0# 
J: 9tlS)iT-*fttfJ^ix^*^.(c{i. <Jc0«Olt3ti«* 
KItffi8»<0*'C«j|[ i flr*aj««R^eK'C* ft fc LTX 
ho^fBfe^t«lff§ixft. — l/30»«t0*. 
SD*>«?t#«*SraSr 1/3 0#«fc 0 i>^< L=&V^ 
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[0043]Xf 7797 T'OfiJ^T". X h Q jtffbGF 

gk¥d»T$*U>kXf 771 6 2fca»f UT«5bWW» 
T*£ & y ?X b - H (c J: h IMITtl. (^f'y 

7163) t , f#^>^»fSfi-?-* 4 ft-f-{!aaiHis§6S-s 

*LTWfltr-*fcLTlE»»Ett:.l 5K3E«$*l4 (X 
T776 5) . ft N Xf 779 7£TXho;tf?Bfr^ 

»W>ll*a»&— £ttHtt£>4"f Si^fcTX-f 7fSW 

i *BH«sit trs mBmm^*m-& z t x\. x-f 7 
716 2-163 T'cos3fe^ j; -g-afsfi^ft^ani 

[0044]-^7hn ^«3BW«»frCI4 , * "f & 

0^ffi7tB#«v-^ > y ?xb- HSfHsafrr&s 1 /3 

OtClgfl. i d fcv-A- «y ?Xb- HiS^i^ffi* 
$tl (^f'/75 0) . ^^(01/3 0g>t<0y+ 
•y :?X b- H-C^)»3tfc <t 0 ft 6*1* t ^SS.*i.4»K 

fffiffifflSrmifpfiBfflYOkLTmm-r-s. (^775 

3) . BP*>. SSlWflHtY0 = < ( l/3 0») / (S 

y) (7ifsm^t:m^iztizi*)Mtii^tih. 30 
a vmx&fizm v ^ *ut 7 * x b- m . 77 

9 6fc7)4 0Bcr)S^ffl^^ J r «y ^Xtf- H<0ig^mite 
■7^(371 6l*I<0^ ; eU^«$n.'CV^. 
[0045] CI -5 LT, ^•vy^Xb°-F*U/3 0# 

775 5fcTISiOTttYt fcJBlff««Y0i:tf>££ 
«K«W£«Ui: LT*SiU ■SWCS'ir 7?Xb-K£ 
1/1 5 0 0»C=S:SJ:dK:^>y^xt:-HtS^S# 

5 6) . ;-ity+7^t-Wl/l 5 0 0«\ m 

[00 4 6] &1">T\ CCD-f^-y>l(i7f771 

6 0^31:, i«l/1 5 00#Wyi-7^7h-- 
. F-ca**HBWS. — 7^yi 6«y^7^ 

b- h tts^j k mmiz : x h o # 5 £7 y js* 

ffl^xhotflgft^SrfSU XM3#5{iC<?57y» 
3Kffl^H3l5JH»-*»t6i:. C C D A X 1 <7>m± 

V>4«3e«fflk44 (7f7757).. ^ i^Mf 

knf^. 

[0047] ZoLXy'V5b%.$MX\ CCD>f^-y 
-r 1 # 1 / 1 5 0 Otycoi/r 7 ?Xb- h'-C'c0S?3te*^ 



(7T7758) k, »&*ifc»fiMI-«fa*RAM 

**ft£0**Wt«yi£fro TSflHS 1 3 izXT 'J « 
3fcB#OlWEfHffllV y £mtij U7>f3yi6 L 
(7f775 9) . v-fr?yi 6ft±<I«07y|BK«f<7) 
WfcfWMI V y ZW, 2 fPWttY S k LXM K> ® 0 ( X-f 
776 0) . 

[0048]^^, -7^3^16 -mx b o*'^:^ 
3tB#c05l^»QSrQ= (U/YS) x P (TSjRJIBSK J: 9 

jntj-r« (7f776 1) . zaj&iittzmw-t&t. 

m&0PFB.MV Sr 7 y SfeJfcB&OWJSSMWre* SSfl 2 IP 

WffiY s xm <o m-tt z t x^&#*m o mz\$. 1 0 

to? y W&z i 0 f# ^>tiS fPWffi^M^^gt'J) -I. *» 

rUfBaWKS^ir -y^Xb-H^ 1/1 5 0 O&fcvv? 
/cffi^T @ V ^I^IBKcSftJt L T V ^ tfOT\ m 2.R ffiffl Y S 
g#i*«x > n7nco&fttz<7)&m?L*:i><7)Xfc&ki£M 

[0049] znmffimmffl^nmtmzuziyi 

6ti. Sy/y'i^- ^1 OtC^A- -y^Xb-K 
*l/30 ^waurtsw -y ^Xb- H»^a^*liS 
TJ-T-S. (7f776 2 ) . 

[00 50] I : LT7hD,f5«*MlQ<7)^ 

,<?x b- h coiS^*^T^-s t , c cD-j^- 

r«*S3fefflOS3te2rlHte-rS (Xf 771 6 
l) . —Sr. v-rpvi 6(±xbn*5(c#3S^c936 

776 iT*jesjh.fc«3t»Qt:ffls-r4«3ei«a^t 

CCD-fX-^ltfDR^+fc:^*^-* (Xfy76 
3) . 

[00 5 1 ] ZoLX*$&&mX. CCD^-y> 
1 A''Xf7 76 2t:t»SS<Ufe 1/3 O^cO^A- >y ^ 
xe-Ht?«**i»7t4 (7f7764) k. n$> 
nfcSMRf8*&*RAM7fc:»*a4fi4. ife. v-f 3 
716«Xf779 7{:tXKD tf&jfeW&S? k ^JW S 
*lfc*£-tc«> Xf 771 6 lT*5*3lfillft*>4>]5fj0* 

fflt4fe«>«0BHBJM»<l^i»L^ x^7fswi(ii 

ntcjBtrwRJBk**. i^-c. m&mmmte*^ 
mz& o m&mwc cDjx^is*ii)>t>mjjzti. 
RAM7izzi\t> com^tfz&izm %&£tih£xizm 
' ~?&mmzm.fe%tix^&<7)x\ m^ummmeit^T 
776 4 commzx *} %htthmm^<7>?*. * r a m 7 
.fc oM^tB Lrm-f-Mat^±T'iE^f* 1 5 \zwm- 

hZttth (Xf-776 5) . 
[0052] ELhWJ: 3 C giS^^E- FTIi. flUE 
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[0053] RtJIMXJC*- KT««fl*:ov^TBl8 

[0054]*- FjK* >4 2 J: O&ftJS&fc*- F# 
SffiSflSi:, ■yf-SW2(i5fetHfi : $n^ll£iiP 

sffltcm i mmma.T-7j\/ 3 srstrc i <xt 771 
; 3o) . z<7mffl%o/t*-} ( T'<Qmiiimw%Tcom&gf 
mm<7)&itiizm lxh. 7- 7;i/ 3 «a*ftttfcwstffl 

Zix&Zkt,z%&. 

[0055] &WC\ UV-X#9>1 4#i¥flES*i4 

X'CDX h n^'^cTDSScT)^, HP*.Xf 779 7 URN 

[0056]Xf77170tli, 3MBB<^Hajlftt 
CJ: , )Xf779 6£-C*»WCR5£3ilfc5'+«y*.* 
b-F#l/30#J: 0ffii£*»S*^fJBf2:fifV\ 1/ 
3 0»J: 9 fcffiacWft^fcU43MiIWfc: 1/3 OfWclS5£ 
~th (Xf775 0) . ^aUxf779 6i«iX 
•f.-y 75 0 KT^iBtefcfll* ?t >y 9 X b- F^ISJg 

I»^7^xh--F:!i7^3yi 6(crtjfc3*ifc 
**yfc-fi««§ivC1#»3*i4 (Xf77l7 

1 ) . 

[0057] &UT\ X b u#<7#t%A*8fct&.1£fc 

72) . «ot> iwa»«oHffi«o»«ipfliM<!o»ajt 

4. 

[0 0 5 8] ^:Xf775 3Ct, »:Xf77 9 3 

f- f# 1/30 sKroasi msmv o t *aiLfc« 
(c. ;«iiff«iYotiiiWifYt knsm*^, 

■L Uf771 10), Yt>YO«l^Cli:, 

Y t {Zl,m L&V «OW F a ^56**CRT^T* S i: L 
T, Xx-yT5 5^ffLT*ffet*i0^lft^$-fi : 

[0059] — Xf771 1 O'ttYt SYOCO^J 
&fcfg§8§#U Xf7712 0«XhD«Mf 



T771 7 3l£W9-i. 
[0060]Xf--y7°55 

■fl/CHL Tw*B<oa»M*-F£[l«(CXxy75 9 
£T7 U »3tt«SR-C^)««» tiffi V y Ogffi SrUff-tS 

3CI^.tf-7^4 l#"StfK£ftTU&c7)T\ 7'J» 

KSWf776 1 tCT*ffiSn4*«3e««>4»A« 

[006 1 ];: Lt*MiA^§tl§i:Xf 77 
1 7 3 fC5fefcXT>y71 7 1 fcT«ffl/C*SVvfc**ft 
>- - v >y * X b- F £ .X * >J <£ 0 ftW § -£T , £ O 
+ •/ 9 X t H S J: d (Cv'-v <v9x b- Fft 

jKfiWrM 5>/y'x^l/-? 1 Ofcttii&StU ;o 
y+7^X b- F ^T^Sfefr^T^ft (Xf771 6 

i ) . z^mt^zxy-yye nzxmfeztitz*& 

3£*QA\ ?,^^(iXf 771 2 0K^?^*I 

763) , ®^imz%htitzWi&?-9mmmw 

CEttSft* (Xf776 5) „. 
[0062]^. *i«Pm i nti, £g&9M$Z*t 

?&m&T^tfmzmiiimmiz£<omnztix^&tiK 
tmmimmz&t*- F*nz.xmiRLx^zz. t 

[0063] ULhOJ; 3 fcr. asHffcfc*- FT"t4, SUi 

saawtsfcoi, vtwas i lAfwif- y")v 3 fcjawt 

[0064] «IHSaft«f ti> i*gi¥««[<0*ajfc:RL 
T, > J ^^W^-$ix4iWJK7 : '-^{i^7o7 ^-C'0 
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